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BACKGROUND: Mini-craniotomy for chronic subdural
hematoma (CSDH) is associated with lower rates of
recurrence. However, the procedure is performed mostly
with the patient under general anesthesia (GA) and therefore frequently requires an intensive care unit (ICU) facility,
especially in the elderly population. Because of the unavailability of ICU beds, and to avoid GA, we started to
perform this procedure with the patient under local anesthesia (LA).
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MATERIALS AND METHODS: This was a retrospective
medical chart review conducted in the section of Neurosurgery at the Aga Khan Hospital in Karachi, Pakistan. The
study duration was 1 year. We included patients aged 55
years or older undergoing surgery for CSDH. Clinical
characteristics, hospital stay, and recurrence rates were
compared between 2 groups, local versus general
anesthesia.

INTRODUCTION

RESULTS: Thirty-five
patients
underwent
minicraniotomy for CSDH in the study period. Sixteen patients
underwent mini-craniotomy under LA versus 19 patients for
GA. Median age for the LA group was 67 years compared
with 70 years in the GA group. Four patients from the
LA group experienced postoperative complications versus
7 from the GA group. Only one patient in the LA group
required an ICU bed in the postoperative period. There
was no recurrence in LA group. The overall recurrence
was 2.86%.

he incidence of chronic subdural hematoma (CSDH)
is approximately 3 per 100,000, with a considerable increase noted in the elderly population.1 Although there is
little doubt that surgical intervention for symptomatic patients is
advantageous, considerable controversy surrounds the choice of
ideal surgical approach.2 Despite the fact that CSDH drainage is
a frequently performed procedure, we do not have level 1
evidence on comparison of different surgical approaches.
A retrospective review of consecutive mini-craniotomy procedures for subdural hematoma patients by Van Der Veken et al.3 has
highlighted the technical superiority of the procedure in
comparison with burr-hole drainage. Recent articles, however,
favor burr-hole drainage over twist-drill craniostomy and craniotomy.1 One of the major reasons for this preference is the ease
with which it can be performed under both local anesthesia (LA)
and general anesthesia (GA) and low associated morbidity. In
contrast to studies on burr-hole drainage, there is a
deﬁciency of literature focusing on mini-craniotomy. In a
systematic review by Lega et al.,4 3 studies describing
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CONCLUSIONS: Mini-craniotomy for CSDH under LA is
an equally effective procedure compared with minicraniotomy under GA. In addition, it minimizes the risks
of GA in the elderly population and obviates the need of a
postoperative ICU bed. It also reduces operative time and
hospital stay as compared with GA.
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mini-craniotomy for SDH were mentioned.4-7 Their study
compared 6222 cases of burr-hole drainage with only 361 cases of
craniotomies, and there was no comparison of craniotomies under
GA and under LA.4
In a country in which neurocritical care facilities and ventilator
beds are limited, it is very important to ﬁnd techniques that can
help minimize the need of postoperative ventilation. Faced with
the problem of limited number of ventilator beds, we recently have
adapted the technique of mini-craniotomy under LA, which
theoretically carries most of the advantages of a burr hole
(avoidance of GA) and those of mini-craniotomy (less recurrence/
residual). To objectively look at the differences of mini-craniotomy
under LA with other surgical approaches for the drainage of
subdural hematoma, we decided to review our data.
The objective of the study was to compare mini-craniotomy for
CSDH under LA versus the same procedure performed under GA,
in terms of operative time, frequency of residual or recurrence
needing second surgery, length of stay in the intensive care unit
(ICU), and total length of hospital stay.
MATERIAL AND METHODS
This retrospective medical chart review was conducted in the
section of Neurosurgery at the Aga Khan Hospital Karachi,
Pakistan. The study duration was January 1, 2010, to September 31,
2016. We included all the patients aged 55 years or older undergoing surgery for the CSDH in the study period. Patients with
missing data were excluded.
Surgical Technique
The surgery is performed with the patient in the supine position.
A dedicated anesthesia nurse is assigned to the patient to
continuously monitor the vitals. Preoperative antibiotics are
given for gram-positive coverage, and well beta blockers are
readily available in case the blood pressure is greater 160 systolic.
First, 1e2 mg of intravenous midazolam is given. The patient’s
head is placed on a ring, and we consciously maintain a neutral
position. After shaving a strip of the patient’s hair, we mark a
linear incision at maximum thickness of subdural hematoma and
inﬁltrate it with 2% lidocaine without epinephrine. A craniotomy
of approximately 3  3 cm is performed with a single burr hole.
The dura is opened in a cruciate manner, and margins are
coagulated. All the membranes of hematoma are opened under
vision with the help of loupes. Subdural space is irrigated. Bone
is reattached with plates, and a subgaleal drain is placed for
postoperative drainage.
Data Collection
Medical records of the eligible patients were obtained from
medical record department after approval of ethical review
committee. Data were collected with the help of a pro forma.
This pro forma had sections on demographic and baseline
clinical features including signs and symptoms of the disease,
operative details, and details of postoperative course. Variables
studied included time of surgery, type of anesthesia, duration of
surgery, surgical approach, blood loss, and type of drain and use
of irrigation. We also recorded time to ambulation, number of
days with drain, stay in the ICU, special care, and total length of

WORLD NEUROSURGERY 106: 676-679, OCTOBER 2017

WITH

LESS

MINI-CRANIOTOMY UNDER LOCAL ANESTHESIA FOR CSDH

stay. We also looked at postoperative improvement in the
neurologic status, based on preoperative and postoperative examination of level of consciousness, speech slurring,
and hemiparesis. Findings of a repeat computed tomography
scan, when done, were recorded. Need of a second surgery,
urinary tract infection, pneumonia, pulmonary embolism,
deep venous thrombosis, and mortality were other recorded
variables.
Analysis
Data were recorded on SPSS, version 19 (IBM Corp., Armonk, New
York, USA). We calculated percentage and proportions for categorical data and means with standard deviation for continuous
data. In cases in which the data did not have a normal distribution
median and ranges were estimated, an independent t test was
applied to compare continuous data, whereas the c2 test was used
for categorical data. Independent t tests were used for comparison
of means and ManneWhitney U tests for medians. P value equal
or less than 0.05 was regarded statistically signiﬁcant. We
compared in-hospital mortality, redo surgery, recurrence of SDH,
and length of hospital stay between different surgical groups by
use of the c2 test.
RESULTS
Thirty-ﬁve patients were included in the study. Sixteen of these
patients underwent mini-craniotomy under LA and 19 under GA.
The majority of patients presented with headaches, with or
without other symptoms indicative of mass effect. Other presentations were drowsiness, hemiparesis, or confusion. Surgery
was indicated mainly by hemiparesis in 10 cases, headache in 6
cases, loss of consciousness in 3 cases, seizures in 2 cases, and by
drowsiness or weakness and confusion in the remaining 14. Demographic details and baseline clinical characteristics are provided in Table 1.
The mean length of surgery from start of incision to dressing
was 68.63  27.61 minutes in patients who underwent craniotomy
under LA. In patients who underwent craniotomy under GA, the
mean length of surgery was 101  51.86 minutes.
A total of 11 patients experienced postoperative complications.
Seven of the patients in the GA group experienced pneumonia,
pleural effusion, rebleed, low hemoglobin, coma, fever, and
generalized seizures. The 4 patients in the LA group experienced
fever, infections, and deep venous thrombosis. The P value for
association between the type of surgery and the postsurgical
improvement of presenting symptoms of aphasia, hemiparesis,
and altered consciousness was 0.157. There were 3 cases of mortality, of whom 2 were patients operated under LA and 1 was
operated under GA. Both of the patients who were operated under
LA had end-stage renal disease, with poor Glasgow Coma Scale
(GCS) scores, which remained unchanged after surgery. The patients soon died. The patient operated under GA similarly had
chronic kidney disease, with acute renal failure, and unstable
hemodynamics and subsequently died after no improvement in
GCS score.
The list of complications and outcomes in the 2 groups is
provided in Table 2. One patient from the GA group experienced a
recurrence of subdural hematoma, which was treated with another
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Table 1. Demographic and Clinical Characteristics of Patients
Undergoing Mini-Craniotomy for Chronic Subdural Hematoma
Variables

Under Local
Anesthesia

Under General
Anesthesia

Sample, n

16

19

Male, n

10

15

67 (55e84)

70.26 (57e82)

2

2

0.618

Median age, years
Current smokers
Diabetes mellitus

P Value

7

2

0.020

12

16

0.228

Ischemic heart
disease

1

5

0.118

Under Local
Anesthesia

Under General
Anesthesia

4

3

Improvement

14

15

Improvement based
on postoperative
examination
(speech, LOC,
hemiparesis)

11

8

Variable

0

1

0

1

Mortality

2

1

0.464

1

2

0.033

2

0.900

Hemiparesis

7

2

0.025

Headache

3

6

0.387

Postoperative
pneumonia

Drowsiness

4

7

0.452

Urosepsis

0

0

Deep venous
thrombosis

1

1

Need of ICU

1 (medical reasons)

6

Surgery time in
minutes (median)

65.5 (mean
68.63)

Hospital stay in days 5 (mean 6.56)
(median)

Independent
t test: 0.084
Mann-Whitney
U test: 0.078

75 (mean 101)

Independent
t test: 0.040
Mann-Whitney
U test: 0.051

5 (mean 8.37)

Independent
t test: 0.533
Mann-Whitney
U test: 0.546

GCS, Glasgow Coma Scale.

mini-craniotomy. On follow-up, none of the patients from LA
group showed any recurrence. The average period of hospital stay
for patients who underwent craniotomy under GA was 5.17 days,
and the average period of ICU stay was 1.81 days. For patients who
underwent craniotomy under LA, average period of hospital stay
was 6.56 days and average period of ICU stay was 1.5 days. The P
value for ICU stay independent t test was 0.495. An association
between the type of surgery and postoperative complications was
observed, as well as an association between type of surgery and
occurrence of pneumonia, with P values of 0.031 and 0.033,
respectively.
DISCUSSION
CSDH is one of the most commonly encountered neurosurgical
problems. Its incidence increases proportionately with age, and
with increasing average age the prevalence of CSDH is expected
to increase.8-10 According to a recent estimate incidence of
CSDH in patients aged between 70 and 79 years is around 20.6
per 100,000/year.11 Treatment of CSDH in this age range is
further complicated by multiple comorbidities found in these
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0.157

Reoperation

2

12 (3e15)

P Values

Recurrence

Bilateral subdural
hematoma

15 (7e15)

LESS

Table 2. Complications and Outcomes of Mini-Craniotomy for
Chronic Subdural Hematoma

Median follow-up,
months

Hypertension

Median preoperative
GCS

WITH
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0.062

LOC, level of consciousness; ICU, intensive care unit.

patients, such as hypertension, diabetes mellitus, and ischemic
heart disease. A signiﬁcant percentage of these patients are on
antiplatelet drugs as well.3 Thus, whenever these patients
develop CSDH, the probability of requiring an ICU ventilator
bed becomes very high. However, the situation of availability
of ventilator beds in developing countries is miserable.
Compared with 20 ICU beds per 100,000 in the United States,
developing countries such as Sri Lanka has 1.6 per and
Uganda 1 per 10,00,000 population.12 However, we could not
ﬁnd local data.
One of the treatment options for CSDH has been burr-hole
drainage of subdural hematoma with the patient under LA.13
This has been advocated widely in the literature but carries a
high rate of recurrence up to 60%.3,14 In a recent article, Van
Der Veken et al.3 showed the superiority of mini-craniotomy over
burr-hole drainage of CSDH.
In this article, we have described early results of our technique
of mini-craniotomy under LA. Performing a mini-craniotomy
with the patient under LA carries most of the advantages of a
burr hole (avoidance of GA) and those of mini-craniotomy (less
recurrence/residual hematoma).3 We also thought that
this would reduce operative time and length of hospital
stay without the patient requiring an ICU ventilator bed.
This study supports our belief. Postoperative complications
occurred in 4 patients operated under LA compared with 7
patients operated under GA. The complications of patients
ranged from fever, infections, and deep venous thrombosis in
patients operated under LA to pneumonia, pleural effusion,
coma, and need for tracheostomy in patients operated under
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GA. Only 1 of 16 patients in the LA group required a ventilator
in the ICU compared with 6 of 19 in the GA group. Only one
patient in the current series had a recurrence. This patient was
operated under GA. The overall rate of recurrence was
signiﬁcantly lower (2.86%) compared with international data
on burr hole drainage (4.6%e16%)15-18 and other surgical modalities (14.6%).19 We also observed that all cases of mortality,
regardless of type of anesthesia, were associated with chronic
renal disease.
Through this study, we wanted to introduce the technique of
mini-craniotomy under LA for CSDH. However, there are several
limitations of the data as well. It was a retrospective study, and the
sample size was small. The differences in outcomes may be
inﬂuenced by differences in preoperative GCS. However, in our
study, the difference in preoperative GCS between the 2 groups
was not statistically signiﬁcant. Moreover, the size of the 2 groups
was not comparable. Still, we strongly believe that the study
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